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 Some of the rare sugars have various physiological activities such as the inhibitory 
effect on the hyperglycemic action. 

 Recently, low-cost methods for the mass-production of rare sugars have been 
developed.

 DDS application for novel functional food by controlling the type of carriers.
 Find a better utilization of  materials that have various physiological activities and 

unfavorable properties.

・Tatsuhiro Matsuo, Reika Ishii, Yoko Shirai. The 90-day oral toxicity of D-psicose in male Wistar rats. 
JOURNAL OF CLINICAL BIOCHEMISTRY AND NUTRITION. 50 [2] (2012) 158-161
・Yusuke IGA, Kazunori NAKAMICHI, Yoko SHIRAI, Tatsuhiro MATSUO. Acute and Sub-Chronic Toxicity of 
D-Allose in Rats. BIOSCIENCE BIOTECHNOLOGY AND BIOCHEMISTRY. 74 [7] (2010) 1476-1478 

 Rare-sugar was released at the timing of 
postprandial elevation of blood glucose levels by 
modulation of cross-linker and pH.

 Long term feeding of rare-sugar-carrier-complex 
have no dietary toxicity for rats.

 Increase the support rate of rare-sugar to carrier.
 Regulate the gastrointestinal absorption of rare-

sugar-carrier-complex.
 Improve the preference of rare-sugar DDS.

Molecular structure of simple sugar(L) and rare-sugar(R).

Overview for 
gastrointestinal absorption 
of the complex and release 
of rare-sugar. 

Evaluation of long term feeding of rare-sugar DDS for rats. Release behavior of rare-sugar from DDS.
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 Dynamic cell patterning is useful for tissue engineering and drug screening.
 Most studies use conventional 2-NB group as a photoswitch. 
 The impact of external cues on leader cell formation is still controversial.

 Development of a new 2-NB derivative for improving photoresponsivity.
 Study of cell migration in standardized conditions on photoresponsive scaffolds. 
 Study the impact of chemical cue on leader cell formation.

 Photocleavage rate was increased by 5-fold.
 Phototoxity was also reduced due to the short 

irradiation time.
 The leader cells appearance reached to maxima 

at the intermediate density of the chemical cue. 

 Applications of the present studies to more 
physiologically relevant hydrogel surfaces.

 Development of photoresponsive multi-well 
plates for high throughput drug screening.
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Working principle of photoresponsive scaffolds (Left) Chemical structure of new 2-NB 
linker (right) and its photoresponsivity.

Procedure to study cell migration in standardized 
conditions. Chemical cue (cRGD) was tuned, here.

Leader cell appearance became maximum 
at the intermediate cRGD density.

・S. Yamamoto, et al., "A dynamic biomaterial based on a 2-nitrobenzyl derivative with a tert-butyl substituent at 
the benzyl position: rapid response and minimized phototoxicity" ChemPhotoChem, in press
・S. A.  Abdellatef and J. Nakanishi, "Photoactivatable substrates for systematic study of the impact of an 
extracellular matrix ligand on appearance of leader cells in collective cell migration." Biomaterials, 169: 72 (2018)
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